Introduction
In the course of our investigations on the photo chemistry of pesticides, we have recently [1, 3] cast our attention on photolysis studies of heterocyclic pesticides carrying phosphate and thiophosphate rests. Organophosphates and -thiophosphates pos sess high insecticidal activity and are widely applied [4] [5] [6] . Photochemical studies on these compounds offer valuable knowledge about the role displayed by the solar UV irradiation on insolation (exposure to sunlight) of these pesticides.
In the present investigation, we have studied the photolysis of 0,0-diethyl-S(3,4-dihydro-4-oxobenzo [d] [l, 2, 3] triazin-3-yl-m ethyl)phosphorodithioate (azinphos-ethyl) (1 ), m arketed under the names Bayer 16259, ENT 22014, Gusathion A®, Ethyl Gusathion® [7] . Azinphos-ethyl (1) and its methyl ester analogue azinphos-methyl have found broad application as insecticides in the widest sense [4, 7] .
As early as 1959, the first qualitative investigations have been undertaken to study the influence of light and breakdown of azinphos [8 ] , and later on, the effect of light, tem perature, and pH has been investi gated on the degradation of azinphos-methyl [9] . The latter study has been carried out in micro scale on 14C -labelled azinphos-methyl in w ater and on glass surfaces to form CHC13-and water soluble break down products. Some of the compounds indentified have been benzazimide, anthranilic acid, N-methylbenzazimide sulfide, and N-methylbenzazimide. Traces of mercaptomethylbenzazimide and of the oxygen analogue of azinphos-methyl have been also claimed to be found. This easy photodegradation, even in sunlight, of azinphos-methyl, a kind of 3-alkyl substituted 4-oxo-benzo 
Results and Discussions
In our present systematic study, we have irradi ated an 1% chloroform solution of azinphos-ethyl 1 for 200 h in a Pyrex photoreactor using a high pressure mercury lamp (A > 313 nm). The photoly sate was separated by chromatography on silica gel whereby besides elemental sulfur, four crystalline products were isolated, namely: (8 ) . Thus, with respect to 3 and 5 we were able to isolate products identical with those of Liang and Lichtenstein [9] , but with 8 and
o :
The first three compounds 3, 5, and 11 were characterized by comparison with authentic samples (cf. experim ental part). The fourth product, 8 , which is unequivocally different from an "oxygen analogue of azinphos [9] " is assigned to be phosphate 8 The formation of the phosphate 8 can be explained by path "B " in terms of initial desulfuration leading to interm ediate 6 . Photochemical extrusion of sulfur from 1 meets a well documented analogy in the photolysis of various organic sulfides (and sulf oxides) leading, e.g. to the corresponding alkanes [15] ; similarly, 2-methylmercapto-l,3,5-triazine her bicides ("triatynes") are known to be cleaved homolytically at the C -S bond [16] . Intram olecular rearrangem ent of 6 followed by or concurrent with its oxidation, then gives product 8 . Photooxidations \ \ of the type -^P = S -» -^P = 0 are well documented for thiophosphates during insolation [4] or photo reactions [1, 5] . An alternative pathway for the pro duction of 8 involving initial formation of 3 and 5 along with subsequent attack of trimethyl phosphorodithioate to the 4-carbonyl group seems to be unlikely for several reasons.
Photogeneration of 11 or 12 (dependent of the sol vent used) can be reasonably interpreted by path "C " which is in accordance with the mechanisms previ ously reported by Ege, and by Burgess and Milne During the working up of the reaction mixture ob tained from the photolysis of 1 in chloroform or m ethanol, minor constituents and traces could also be isolated, but an identification failed. This work was supported by the Fonds der Chemischen Industrie, the ASRT Cairo, and the Bayer AG. -W. M. A. thanks the Heinrich-HertzStiftung for granting a research fellowship.
